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Chapter 1 
LITERATURE REVIEW
The greatest proportion o f speech defects among a l l  ages are 
a r tic u la tio n  erro rs . More than 60% o f 25 m illio n  children and young 
adults in the United States have been c la s s ifie d  as having functional 
a r tic u la tio n  disorders (National In s titu te  of Neurological Disease and 
Stroke, 1970). According to S ilvers te in  (1971), certa in  a rtic u la to ry  
disorders previously c la s s ifie d  as functional may be actua lly  neurologi­
cal ly  based. These children have numerous labels such as developmental 
apraxia , developmental dyspraxia, d ilap idated  speech, apraxia, verbal 
apraxia , and even oral motor idiocy (Chappell, 1973; Prichard, T e k ie li ,
& Kozup, 1979). The term used in th is  paper w il l  be developmental 
verbal apraxia or OVA.
D efin itions
According to Ayres (1975), praxis is a learned a b i l i ty  which 
allows an individual to  plan and d ire c t temporal series of movements in  
order to produce a s k ille d  and nonhabitual ac t. This lack o f a b i l i ty  to 
plan and d ire c t can include muscle movements o f the face, tongue, hands, 
legs, or trunk (Gubbay, 1975).
Morley (1967, p. 237) defined DVA as
a defect of articulation which occurs when the movements of the 
muscles used for speech, that is of tongue, lips or palate, appear 
normal for involuntary or spontaneous movements such as smiling or 
licking the lips, or even voluntary imitation of movements carried
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
out on request, but are inadequate for the complex and rapid move­
ments used for articulation and reproduction of the sequence of 
sounds used in speech.
The disorder is thought to be caused by brain damage or co rtic a l dysfunc­
tio n  present in infancy and to occur in the absence of weakness, paraly­
s is , or muscle incoordination (Morley, Court, & N u tler, 1954; Palmer, 
Wurth, & Kineheloe, 1964).
Descriptions o f DVA have included numerous and variable symp­
toms. According to Blakeley (1980, pp. 5 -6 ), "The iso la tion  of 
developmental apraxia o f speech as a c lin ic a l e n t ity , in l ig h t  o f cur­
rent knowledge . . . requires clustering of the symptoms most often  
described." Blakeley described such children as having atypical and 
inconsistent e rro rs , an expressive language delay, and inordinate  
resistance to remediation. These symptoms include not only numerous 
speech and language characteris tics  but associated symptoms as w e ll.
Gubbay (1975) discussed some of these associated symptoms. She 
suggested th at DVA can be part of a developmental disorder subsumed 
under the Minimal Brain Dysfunction Syndrome. Included in  th is  syndrome 
are not only language dysfunctions incorporating DVA but also hyperkine­
s ia s , disorders o f perception, in e ff ic ie n t  body awareness, and control 
(re su ltin g  in clumsiness), language dysfunction including developmental 
apraxia , emotional la b i l i t y ,  sp ec ific  learning d is a b ili t ie s ,  and neuro­
log ica l abnorm alities. The basis fo r these developmental disorders is  
thought to be an a lte ra tio n  in the maturation o f brain areas co n tro lling  
motor coordination and language. Speech and language ch a rac te ris tic s , 
however, are central to the diagnosis of DVA and i t  can occur without 
other kinds o f disorders (Yoss & Darley, 1974).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Speech and Language Charac­
te r is t ic s
One o f the most consistently reported symptoms o f DVA Is the 
inord inate su p erio rity  of receptive versus expressive language (B lakeley, 
1972; Ferry , H a ll, & Hicks, 1975; Rosenbeck & Wertz, 1972; Yoss & Darley,
1974). This c h a ra c te ris tic  is  not thought to be as typ ical o f func­
tio n a l a r t ic u la tio n  disorders and should, there fo re , be useful in d if fe r ­
e n tia tin g  them (Rosenbeck & Wertz, 1972).
The speech o f children with DVA is  associated with a number of 
symptoms. Rosenbeck and Wertz (1972) reported that connected speech is  
more u n in te llig ib le  than would be expected on the basis o f a single word 
a r t ic u la t io n  te s t . Also, while im ita tion  o f single words may be reason­
ab le , spontaneous stretches o f creative speech may be u n in te llig ib le .  
These children often develop elaborate gestural systems as a resu lt 
(F e rry , e t  a l . ,  1975).
M etathetic errors such as transpositions and redundancies o f 
sounds and sy llab les are said to be common in th is  disorder. Edwards 
(1973) and Rosenbeck and Wertz (1972) found transpositions not only 
w ith in  words but in words in sentences as w e ll. This is  consistent with 
the poor verbal sequencing frequently found. For example, oral 
diadochokinesis is often poorly sequenced and slow (B lakeley, 1980;
Yoss & Darley, 1974).
More complex phoneme combinations have been found to be more 
d i f f ic u l t  fo r children with DVA than children with other a rtic u la tio n  
problems (B lakeley, 1972; Rosenbeck & Wertz, 1972). Longer po lysyllab ic  
words have been found to be more d i f f i c u l t  and to contain errors such as 
omissions, rev is ions , or additions o f sy llab les (Macaluso-Haynes &
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Johns, 1978; Yoss & Darley, 1974). The errors on these m otorically  com­
plex words were found to occur most frequently on sounds such as f r ic a ­
t iv e s , a f f r ic a te s , and consonant clusters which require the most a r tic u ­
la to ry  adjustment.
Developmental verbal apraxia has been associated with sp ec ific  
types o f a r tic u la to ry  erro rs . Compared to other children who m isarticu- 
la te ,  those w ith DVA make more frequent feature errors per m isarticu lated  
sound. Ferry, e t a l .  (1975), Rosenbeck and Wertz (1972), and Yoss and 
Darley (1974) described inconsistent substitu tions , omissions, and d is­
to rtio n s . Rosenbeck and Wertz found th a t, although errors are usually  
inconsistent, some consistent patterns may be present. These findings  
are in contrast to a study by W illiam s, Ingham, and Rosenthal (1981) who 
found th at none o f the clusters o f e rro r features discussed by Yoss and 
Darley were p red ic tive  determinants o f DVA.
T r ia l and e rro r behaviors in the form o f sound prolongations, 
sound re p e titio n s , and s ile n t  posturing have been reported. The p a t i­
ents were described as appearing to "struggle to position th e ir  a r tic u ­
la to rs  fo r  correct speech production" (Rosenbeck & Wertz, 1972, p. 31). 
Yoss and Darley (1974) found th is  behavior was evident only in a few 
ch ild ren , most o f them o lder.
The production o f vowels and diphthongs occurs early  in  c h ild ­
hood. Compared to consonants, these sounds are m otorically  easier to 
produce (B lakeley, 1980), Errors on vowels and diphthongs are more 
frequent in children with DVA compared to children with other a r t ic u la ­
tory disorders (B lakeley, 1972; Macaluso-Haynes & Johns, 1978; Rosen­
beck & Wertz, 1972).
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Developmental verbal apraxia has been associated with d is tu r­
bances in  prosody. Prosody includes the rhythmic parameters o f a r t ic u ­
la tio n  ra te , loudness regu lations, phonemic spacing, in f le c tio n , and 
stress (B lakeley, 1980). According to Darley (1969), th is prosodic disorder 
although probably more common in those with acquired apraxia o f speech 
and in  high school ch ildren w ith DVA, is  believed to be one o f the 
occasional d istinguishing d ifferences between so-called  functional 
a r tic u la tio n  disorders and DVA. Prosodic disturbances include slowed 
ra te  and even spacing. I t  is suggested th at these may be attempts a t  
compensation and self-m onitoring (B lakeley, 1980; Rosenbeck & Wertz,
1972). When prosocly is not normal, i t  has been suggested that speech 
therapy may be valuable (Edwards, 1973).
Slow and lim ited  progress in therapy is  another ch a rac te ris tic  
used to describe DVA (F erry , e t a l . ,  1975). In one study by P ritchard , 
e t a l .  (1979), s ix  subjects w ith DVA had had extensive speech therapy 
and none had made s ig n ific a n t progress. Ferry , e t a l .  (1975, p. 751) 
described "p a in fu lly  slow progress or minimal improvement" in patients  
with DVA who had spent one to 11 years in  therapy.
Inconsistent hypernasality also has been reported in children  
with DVA by Blakeley (1972). Their s o ft palates were described as 
seeming to "function out o f phase with ta lk in g  but . . . were generally  
sa tis fa c to ry  in function fo r  non-talking a c t iv it ie s  such as chewing, 
swallowing and blowing" (p . 147).
Associated Symptoms
Besides these speech and language c h a ra c te ris tic s , there are  
other associated symptoms; a number are p art o f the Minimal Brain
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Dysfunction Syndrome mentioned e a r l ie r .  One such symptom is  d if f ic u lty  
with voluntary movements o f the oral musculature disassociated with  
speech production (B lakeley, 1980). This d if f ic u lty  is  ca lled  oral 
apraxia when i t  occurs in  the absence o f muscle paralysis or weakness.
I t  may or may not occur in  the presence o f DVA (DeRenzi, Pieczuro, & 
Vignolo, 1966; Rosenbeck & Wertz, 1972). Successful performance of 
v o lit io n a l oral movements by children w ith DVA compared to children  
with other a r t ic u la tio n  problems requires more demonstration and thus 
the correct performance of the movements may be impossible.
Another associated symptom th a t has been discussed is  auditory  
perception. Yoss and Darley (1974) found th a t, on sound discrim ination  
items on the Denver Auditory Phoneme Sequencing Testy children with DVA 
performed s ig n if ic a n tly  poorer than normal matched subjects. From th is  
inform ation, i t  was concluded th at children with DVA had poorer auditory  
perception than normal matched subjects. In contrast, in a study by 
W illiam s, e t  a l .  (1981), auditory perception was not found to d if fe r  
s ig n if ic a n t ly , using the same measures as Yoss and Darley. The s ig n i f i ­
cance o f auditory perception in the diagnosis o f DVA is therefore  
inconclusive.
Emotional and behavioral problems have been associated with 
DVA. Ferry , e t a l .  (1975) found th a t a m ajority  o f th e ir  60 sub­
je c ts  had s ig n ific a n t emotional or behavioral problems. Temper tan­
trums and outbursts o f rage were found in 32, depression or withdrawal 
in  14, and autism in four. The outbursts o f temper and aggressive 
rage were d ire c tly  proportional to  the in a b i l i ty  o f these children to  
communicate with those around them. T h e ir behavior was compared to
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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th a t o f deaf children who also may be unable to make themselves under­
stood and e x h ib it s im ila r behaviors.
A high incidence of s o f t  neurological signs involving fin e  
motor coordination, g a it ,  and a lte rn a te  movements o f the extrem ities  
has been observed. Yoss and Darley (1972), fo r  instance, found th at 94% 
o f the children w ith DVA in  th e ir  study had these positive  neurological 
find ings. This was contradicted by W illiam s, e t  a l .  (1981) who found 
v ir tu a lly  no evidence o f s o f t  neurological signs.
Ferry, e t a l .  (1975) found a l l  o f th e ir  60 patients to be free  
o f obvious cerebral palsy, seizures, an abnormal gag, pharyngeal or 
jaw je rk  re fle xe s , lingual atrophy, and other major neurological d e fic its  
They d id , however, fin d  s ix  associated neurological problems: oral
fa c ia l dyspraxia, mild spastic d ip le g ia , mild motor re ta rd a tio n , hand 
tremor, hemiplegia, choreiform movements. Furthermore, abnormal elec­
troencephalograms were found in a l l  20 o f the mentally retarded  
in s titu tio n a liz e d  patients included in the study. These patients had 
m ild nonspecific patterns w ithout focal abnorm alities.
Rosenbeck and Wertz (1972) found th a t 22 o f 36 subjects had 
e s s e n tia lly  normal neurological findings except fo r the presence o f 
generalized apraxia. From these studies, the most th a t can be con­
cluded is  th at verbal apraxia may be the only evidence o f neurological 
dysfunction or i t  may occur in  the presence o f other associated neuro­
log ica l problems.
In a number o f s tud ies, ch ildren selected fo r inclusion were 
required to have in te lle c tu a l functioning in the normal range (Kornse, 
Manni, Rubenstein, & G razian i, 1981; W illiam s, e t a l . ,  1981; Yoss &
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Darley, 1974). In other studies, in te lle c tu a l functioning is  not in d i­
cated. In a study by Ferry, e t  a l .  (1975), only 29 o f 60 subjects had 
in te llig e n c e  quotients o f greater than 90, suggesting th at normal 
in te lle c tu a l functioning is  not always a p red ic tive  determinant o f DVA. 
Developmental verbal apraxia also has been characterized by a marked 
discrepancy between verbal and performance IQs on the Wechster Intell-i- 
gence Saale for Children. The performance scale was invariab ly  higher 
in  18 o f the 21 cases studied (Walton, E l l is ,  & Court, 1962).
As the preceding inform ation ind ica tes , not only are the 
reported symptoms o f DVA numerous, but the existence o f many o f them 
is  questionable or they have been reported to be present only in some 
o f these ch ild ren . U n til fu rth e r research delineates and describes DVA 
in a more comprehensive fashion, its  diagnosis w il l  continue to be 
elu s ive .
Etiology
Praxis describes a va rie ty  o f s k ille d , learned (non instinctua l) 
motor acts . The loss o f or impairment o f these functions results in 
apraxia which Scheinberg (1981) suggested may be caused by lesions in  
the p a rie ta l lobe or occasionally in the fro n ta l lobes as w e ll. In th is  
instance, Scheinberg re ferred  to a l l  forms o f apraxia , not ju s t verbal.
T ra d it io n a lly , lesions resu lting  in  verbal apraxia have been 
a ttr ib u te d  to the th ird  fro n ta l convolution of the l e f t  hemisphere 
( i . e . ,  Broca's a rea ). In a study by Wertz (1970), however, only 45 o f 
104 ad u lt patients with acquired verbal apraxia had in ju ry  to Broca's 
area w hile c o rtic a l in ju ry  elsewhere was found in 59 cases. Further­
more, o f the 21 cases w ith the best documentation, no consistent
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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pathology o f any sp ec ific  area o f the l e f t  hemisphere could be deter­
mined.
In ad d itio n , even i f  the praxis centers fo r the speech muscu­
la tu re  were found to be more focal in  adu lts , such findings may not 
apply to children w ith DVA. Rosenbeck and Wertz (1972) suggested that 
in  a c h ild 's  cortex the praxis centers fo r speech may be d iffu se . That 
is ,  a la rg e r percentage o f the fro n ta l and posterio r cortex may be needed 
to successfully develop and v o lit io n a lly  perform s k ille d  speech move­
ments. This hypothesis is  supported by a high incidence o f iso lated  
apraxic signs in ch ild ren .
In adults w ith acquired apraxia , on the other hand, a r ig h t  
hemiparesis or paralysis usually re s u lts , especia lly  when the apraxia 
o f speech is  a re s u lt o f lesions to Broca's area and to the sensori­
motor cortex o f the l e f t  hemisphere. Additional support fo r the d i f ­
fuseness o f praxis centers are the EEG findings which indicate a 
lack o f focal abnormalities (F erry , e t  a l . ,  1975).
Rosenbeck and Wertz (1972) suggested th at during development 
the praxis centers fo r  s k ille d  movement in  children la te ra liz e  and 
become more d iscree tly  lo c a lize d , usually in the l e f t  hemisphere. A 
lesion occurring before th is  la te ra liz a t io n  and lo c a liz a tio n , i f  i t  
occurs in any number o f le f t - r ig h t  a n te rio r-p o s te rio r positions, can 
produce apraxia o f speech. They suggested th a t lesions occurring 
a f te r  th is  la te ra liz a t io n  and lo c a liza tio n  are l ik e ly  to be in Broca’ s 
area or in the trac ts  connecting th is  area w ith v is u a l, auditory, and 
ta c t ile -k in e s th e t ic  centers.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Kornse, e t a l .  (1981) hypothesized th at i f  DVA was due to dam­
age in or including Broca's area, motor control o f the hand contro lled  
by the l e f t  hemisphere should be affected  because o f proximity to the 
motor s t r ip .  They concluded th a t DVA was not a re su lt o f a defect of 
motor function in  the l e f t  hemisphere because neither males nor females 
performed more poorly w ith the r ig h t and l e f t  hands when compared to 
normal subjects. There is  l i t t l e  inform ation, there fo re , to support 
the hypothesis th a t DVA resu lts  from a lesion in a sp ec ific  area o f  
the cortex.
A sensory based etio logy fo r DVA has been suggested by Edwards 
(1973). He pointed out th a t speaking involves ongoing sensory input. 
That is ,  the lis te n e r 's  reaction involves the visual mode and the 
in d iv id u a l's  utterances involve the auditory and ta c t i le  kinaesthetic  
modes. Processing auditory inform ation involves d iscrim ination, 
s é r ia tio n , memory, and proprioceptive feedback. Edwards also suggested 
th at a possible etio logy o f DVA is  an in a b i l ity  to e ffe c t iv e ly  deal 
with th is  barrage o f multisensory input by in tegra ting  and organizing  
i t  so th a t the necessary actions can be produced. This is evidenced 
in c lin ic a l settings by an in a b i l i ty  to attend i f  overstimulated or i f  
exposed to too great a va rie ty  o f s tim u li. These children may have 
d if f ic u lty  selecting meaningful input signals and an in a b il ity  to 
re je c t redundancies to which they are exposed in th e ir  environment.
Edwards (1973) suggested th at proprioceptive input may be 
esp ec ia lly  important to  the organization and production o f movements 
necessary to speech. This is  supported by the findings th a t, when 
proprioceptive feedback o f the oral structures is  in terrupted  by
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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anesthesia, a r tic u la to ry  competence is  disrupted in  a manner s im ila r to 
the speech o f those with DVA. The longer the in te rru p tio n , the more 
severe is  the expressive speech disorder. Edwards proposed th at i f  such 
proprioceptive input is  blocked in  a ch ild  developing language, the con­
sequences fo r  speech may be even more devastating.
Some researchers disagreed with th is  approach and advanced a 
m otorica lly  based e tio lo g y . Perkins {1971), fo r  instance, believed DVA 
is  a motor problem sp e c ific  to the output transmission channel that 
occurs in  people w ith in ta c t central language processes. Selection of 
the proper sequences o f phonemes, words, and grammatical structures to 
express ideas are a l l  in ta c t, but the motor programming o f the speech 
muscles is  not. To produce the correct speech sounds in the proper 
sequence, approximately 100 muscles must be s e le c tiv e ly  activated  at 
the appropriate tim e, order, and duration (D arley, Aronson, & Brown,
1975). Developmental verbal apraxia is  thought to re s u lt when there 
is  an in terrup tion  or dysfunction in th is programmed sequence.
A g en etica lly  based etio logy has also been suggested. Ferry, 
e t a l .  (1975) examined the fam ily h is to rie s  of children w ith DVA.
They found that 17 o f 60 patients w ith DVA had a pos itive  fam ily  
h istory o f speech or a r t ic u la t io n  problems. These problems usually  
occurred in a male re la t iv e  such as a fa th er or a brother.
In a study by McLaughlin and Kriegsman (1980), DVA was found in  
patients with x-1inked mental re tardation  (Renpenning Syndrome). With 
th is  form o f re ta rd a tio n , a ffected  males and some c a rr ie r  females share 
a marker x-chromosome w ith a constric tion  o f the long arm. The authors 
propounded that some o f these children may have been inappropriate ly
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lab e lled  and that the term x -1inked developmental apraxia would be more 
appropriate.
As the preceding inform ation ind icates, the etio logy of DVA 
continues to be a mystery. To begin w ith , understanding the anatoiny 
and physiology o f speech production is an immensely complex task. I t  
may be necessary to f i r s t  understand speech production before understand­
ing DVA. Also, an understanding o f DVA may have to w ait u n til the 
ultim ate speech control center is found, i f  i t  ex is ts .
I t  may be discovered th at speech production requires an in te r ­
action between a number o f c o rtic a l areas and, th ere fo re , cannot be 
lo c a lized . Also, the involvement o f genetics and the underlying pro­
cesses o f DVA have y e t to be fu l ly  understood. Research so fa r  has 
fa ile d  to reveal any d e fin ite  and consistent e tio lo g ic a l factors in DVA; 
however, many e tio lo g ie s  such as the three ju s t discussed have been sug­
gested and research should be d irected toward them.
Purpose
The purpose of th is  study is to describe the characteris tics  
o f some children diagnosed as having DVA in a m u ltid isc ip lin a ry  s e ttin g . 
The diagnosis of DVA has been d i f f ic u l t  and, as a re s u lt, many children  
with the disorder continue to be placed in the category o f functional 
a rtic u la tio n  disorders. Children w ith DVA require a more complex 
remedial approach than those w ith other a r tic u la to ry  disorders (B lakeley, 
1972, 1980). Misdiagnosis can be detrim ental to a c h ild 's  progress 
because the disorder requires a protracted commitment to long-term  
in d iv id u a lized  speech in s tru c tio n .
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Furthermore, learning d is a b il i t ie s ,  childhood aphasia, and a 
number o f other problems have been associated w ith DVA (Ferry , e t a l . ,  
1975; Gubbay, 1975; Rosenbeck & Wertz, 1972). For these reasons, early  
id e n tif ic a tio n  o f these children is  urgent. U n til these children are 
id e n tif ie d  with the appropriate c r i te r ia ,  success with remedial pro­
grams w il l  continue to be disappointing (B lakeley, 1980).
There may not be enough information to conclusively prove that 
a separate disorder ca lled  DVA e x is ts , but there is  enough to suggest 
i t .  Perhaps the approach to take u n til knowledge o f the problem 
increases is  to base the diagnosis o f DVA upon clusters of symptoms as 
Blakeley (1980) suggested, re a liz in g  th at none o f them alone indicates  
a d e fin ite  diagnosis.
Developmental verbal apraxia has been characterized in a va rie ty  
o f ways in the l i te r a tu r e ,  resu lting  in confusion and controversy about 
what ac tu a lly  comprises th is  disorder. The studies in the lite ra tu re  
often reported tes ting  not possible in  a c lin ic a l s e ttin g . They also 
usually concentrated on one sp ec ific  area (fo r  example, language or fin e  
motor coord ination). In a m u ltid is c ip lin a ry  s e ttin g , routine evalua­
tions in these and other areas are possible.
The Language Disorders C lin ic  a t the Crippled Children's Division  
of The Oregon Health Sciences U niversity is one such s e ttin g . This 
c lin ic  involves one and one-half day evaluations o f language disordered 
ch ild ren . On the f i r s t  day, the children are evaluated in audiology, 
psychology, social work, physical therapy, occupational therapy, special 
education, and p e d ia tric s . On the second day, a speech and language 
evaluation , a s ta f f  conference, and a parent conference are conducted.
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A s im ila r se ttin g  is  found in the Primary Evaluation C lin ic  which takes 
one h a lf  day ra ther than a day and one h a lf .
Such evaluations provide inform ation on many o f the symptoms 
o f DVA th a t are described in the l i te ra tu r e .
1. The speech and language evaluation provides information on 
expressive and receptive language levels  and whether or not certa in  
ch arac teris tics  typ ica l o f verbally  apraxic speech are present.
2. The neurological examination by the ped ia tric ian  and the 
occupational therapy and physical therapy evaluations provide informa­
tion  on neurological in te g r ity .
3. Psychological tes ting  provides information on in te lle c tu a l  
functioning and the presence o f emotional or behavioral problems. 
Additional inform ation in th is  area may be given by the social worker.
4. The special education evaluation o ffe rs  information about 
the existance or nature o f any sp ec ific  learning d is a b ilit ie s .
5. Information on fam ily h is to ry , including the presence of 
any speech and language problems or other re la ted  problems, is  provided 
from various sources.
The information in these areas was examined and described 
re la t iv e  to the l ite ra tu re  on ch arac teris tics  o f DVA. I t  is  hoped that 
th is  study w il l  provide more inform ation on ch aracteris tics  of verbally  
apraxic children in  a c lin ic a l s e ttin g .
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Chapter 2 
METHODS
Subjects
The subjects were 11 patients between the ages o f 3 years, 4 
months and 12 years, 4 months. The patients had been referred to The 
Oregon Health Sciences U niversity  fo r  speech and language evaluations. 
Nine had been evaluated by a m u ltid isc ip lin a ry  team through the 
Language Disorders C lin ic  and two through the Primary Evaluation C lin ic . 
Ten were males and one was a female. The subjects were from various 
locations throughout the s ta te  o f Oregon. The subjects had a l l  received 
diagnoses o f developmental verbal apraxia. Patients with s ig n ific a n t  
hearing losses or c le f t  l ip  and/or palate were excluded from the study.
Procedure
The f i le s  of the patients diagnosed as verbally  apraxic were 
examined. Information in  seven areas was co llected  i f  i t  was ava ilab le : 
(1 ) speech and language, (2 ) psychology, (3 ) fin e  motor, (4) gross 
motor, (5 ) neurological, (6 ) educational, and (7) fam ily h is tory . Some 
o f the tests  used fo r these evaluations are lis te d  in the Appendix.
Because the descriptions are o f evaluations done previously, 
d eta iled  inform ation on exact tes ting  procedures and te s t resu lts was 
not always a v a ila b le . N e ither, o f course, were controls of testing  
procedures possible except those ty p ic a lly  ava ilab le  in  a c lin ic a l
15
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s e ttin g . Also, because of the small number o f subjects, s ta t is t ic a l  
analyses o f the data were not performed. The purpose of th is  study, 
using these data, is to describe ra ther than define developmental verbal 
apraxia .
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Chapter 3 
RESULTS
Speech and Language
The symptom most frequently found in  the speech and language 
evaluations was a discrepancy between expressive and receptive language, 
with the la t t e r  being superior in a l l  cases. Furthermore, o f the 11 
ch ild ren , e igh t had receptive language delay as well (see Table 1).
Table 1
Expressive and Receptive Language Levels
Subject Chronological
age
(months)
Receptive
language
(months)
Expressive
language
(months)
W.H. 80 86 M ild delay
R.P. 106 57 36
S.E. 70 60 48
K.S. 40 36 18
R.S. 148 148 73
D.M. 110 41 36
T.C. 106 96 60
P.R. 96 78 48
J . L. 66 54 36
B.S. 41 36 24
J.P . 91 48 24
17
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The children were considered to have a c l in ic a l ly  s ig n ific a n t discrepancy 
i f  the d ifference was a t least six months between receptive and expressive 
language. Also, i f  receptive language and expressive language were 
a t lea s t s ix  months less than the chronological age, th is  was con­
sidered a language delay. The decision that a delay existed was based 
on c lin ic a l judgment because most o f the evaluations were based on 
nonstandardized language tes ts .
Many o f the speech symptoms described in the l ite ra tu re  on DVA 
also were used to describe the speech o f the children in  th is  study.
A ll the children had a t le a s t four o f the apraxic speech features  
described (see Table 2 ). The excessive use o f gestures was found in  
only two o f the youngest ch ild ren , both three years o f age. This 
determination was based on c lin ic a l judgment.
Table 2
Frequency o f Apraxic Speech Symptoms
1. Poor diadochokinetic sequencing, 8 /11 .
2. D if f ic u lty  with p o lysy llab ic  and/or m otorica lly  complex words, 5/10.
3. Inconsistent a r t ic u la tio n  e rro rs , 5 /10 .
4. Transpositions, 6 /11 .
5. S ile n t rehearsal, 1 /10.
6 . Vowel e rro rs , 3 /10.
7. Consonant s lig h tin g , 2 /10 .
8 . O ff-ta rg e t productions, 6/11.
9. Excessive use o f gestures, 2 /10 .
10. Oral apraxia, 2 /10.
11. Poor verbal im ita tio n , 2 /11.
12. Prosody disturbance, 1/11.
13. H ypernasality, 1/11.
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The presence o f speech problems separate from DVA were found in 
three subjects. Subject P.M. had dysarth ria , T.C. had laryngeal s tr id o r ,  
and P.R. had dysphonia.
Psychology
Of the 10 children who received in te llig e n c e  te s ts , one 
was o f normal in te llig e n c e , four were o f borderline in te llig e n c e , 
four had mild mental re ta rd a tio n , and one had moderate mental 
re tardation  (see Table 3 ). The levels o f in te llig e n c e  were based 
on c r i te r ia  by M atarrazi (1972).
Table 3 
In te llig e n c e  Quotients
Subject Test IQ Mental age
W.H. Stanford- B-inet 97 -
S.E. Stanford Bi-net 82-84 -
J .L . Stanford Btnet 71 -
B.S. Stanford Binet - 2 y rs , 4 mos
J.P . Stanford Btnet 53 -
R.P. WISC-R Mild delay -
R.S. WISC-R 85 -
D.M. WISC-R 42 —
T.C. WISC-R 76 —
P.R. WISC-R 64 -
K.S. Not tested —
♦Prorated to exclude verbal items.
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Children given the Stanfoi*d Binet Intelt-Cgence Scate  ̂ who did 
poorer on the verbal items, had th e ir  results prorated to exclude verbal 
items. The WeahsleT IntetZigence Scale for Children (WISC) is  divided  
in to  two sections, verbal and performance. A discrepancy between verbal 
and nonverbal scores of 15 points frequently is  considered c l in ic a l ly  
s ig n ific a n t and was considered so by s ta f f  psychologists a t the f a c i l i t y  
where the evaluations took place (Boyd, 1982).
Of the fiv e  children given the Wisc-R, only one subject, R .S ., 
was found to have a s ig n ific a n t discrepancy between verbal and perform­
ance scores. Detailed inform ation fo r subject R.P. was not provided, 
and subjects D.M ., T .C ., and P.R. had in s ig n ific a n t discrepancies.
Of the subjects administered the Stanford Binet Intelligence Scale, 
B.S. was reported to have fa ile d  two performance subtests and s ix  verbal 
subtests. Subject J .P . obtained a performance IQ o f 53, but fu ll-s c a le  and 
verbal IQs were not provided. Subjects J .L . ,  W.H., and S.E. had d is ­
crepancies not considered to be s ig n ific a n t.
The personality  ch arac teris tics  o f four o f the children were 
considered to be o f c lin ic a l s ign ificance . S.E. was described as uncom­
municative and obsessive-compulsive, T.C. had a h is tory  o f temper tantrums, 
P.R. was described as being a behavior problem, and B.S. was thought to be 
d is tra c ta b le , a c tiv e , and noncompliant. These ch aracteris tics  are based 
on observation and not formal te s ts .
Fine Motor
Of the 10 children who received a fin e  motor evaluation , f iv e  
were delayed, four had normal f in e  motor functioning, and subject T .C .,
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age 8 years, 20 months, performed normally up to the s ix  year c e llin g  
o f the te s t . J .P . ,  who did not receive a fin e  motor evaluation , was 
reported to have an "immature grasp" a t age 5 years.
Gross Motor
Of the nine children who received gross motor assessments, four 
were delayed. Three had normal gross motor functioning and P .R ., age 
8 years and T .C ., age 8 years, 10 months, performed normally up to the 
s ix  and one-half year ce ilings o f the te s t. J .P . was not evaluated 
by a physical th e ra p is t but was reported by the p ed ia tric ian  to have 
an "immature g a it ."
Neurological Examination
The neurological examinations o f fiv e  o f the children were normal 
Four patients had c l in ic a l ly  s ig n ific a n t find ings. R.P. had neuromuscu­
la r  weakness and g a it impairment, R.S. had neurofibromatosis (a large 
number o f neuroma with fibromatous elements) and a h istory o f tap 
seizures, D.M. had seizures and dysarth ria , T.C. had seizures, a hypogag 
re f le x , inconsistent velopharyngeal closure, and was observed to drool.
Educational
Of the f iv e  children who received special education evalua­
tio n s , two had s p e c ific  learning d is a b i l i t ie s .
Family H istory
Four o f the ch ildren  were reported to have a fam ily h istory o f
speech problems. R.S. had a fa th e r who s tu tte re d , P.R. had a mother
and cousins w ith speech problems, B.S. had a brother who was reported
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to be "slow" to speak and an uncle with speech d i f f ic u l t ie s ,  and J .P . 
had a 12-year-old  uncle who "does not speak."
A fam ily h is to ry  o f other neurologically based problems was 
reported in  three o f the ch ild ren . R.C. had a maternal uncle who was 
m entally retarded and a mother who was described as "slow," R.S. had a 
mother who required remedial reading when she was in school, and D.M. 
had an uncle w ith a possible seizure disorder and a fa th e r diagnosed 
as schizophrenic.
Summary
In summary, the follow ing ch arac teris tics  were noted:
1. Expressive language delay. 11/11 (100%).
2. Receptive language delay, 8/11 (82%).
3. Apraxic speech fea tu res , 11/11 (100%).
4 . IQ: normal, 1/10 (10%).
borderline , 4 /10 , (40%).
mild mental re ta rd a tio n , 4/10 (40%).
moderate mental re ta rd a tio n , 1/10 (10%).
5. Emotional or behavioral problems, 4/11 (36%).
6 . Fine motor delay, 5/10 (50%).
7. Gross motor delay, 4 /9  (44%).
8 . Neurological abnormalities o r s o ft  signs, 4/10 (40%).
9. Learning d is a b i l i t ie s ,  2 /7  (29%).
10. Family h is to ry  o f speech problems, 4/11 (36%).
11. Family h is to ry  o f neuro log ically  based problems, 3/11 (27%).
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DISCUSSION AND CONCLUSION
This study described the performance o f children with DVA 
in seven areas: (1 ) speech and language, (2 ) psychology, (3 ) fin e
motor coordination, (4 ) gross motor coordination, (5 ) neurological 
in te g r ity ,  (6) educational performance, and (7) fam ily h is tory . The 
resu lts  were f a i r ly  consistent with the l ite ra tu r e  on DVA in th at most 
of the symptoms were usually found in some children but not others.
Speech and Language
The speech and language resu lts  ind icate th at the most f r e ­
quently found c h a ra c te ris tic  was a receptive-expressive language d is­
crepancy. This finding is consistent with most o f the lite ra tu re  
(B lakeley, 1972; Ferry, e t a l . ,  1975; Rosenbeck & Wertz, 1972; Yoss & 
Darley, 1974), Receptive language also was found to be delayed f r e ­
quently although to a lesser extent than expressive language. This 
c h a ra c te ris tic  is  less evident in the research on DVA because many o f 
the studies required normal or near normal receptive language as a 
p rerequ is ite  fo r inclusion in the study. This suggests th a t, when 
determining the presence o f DVA, the focus should be on the discrepancy 
between expressive and receptive language and not on whether receptive  
language is normal or near normal in  comparison to expressive language.
With the exception o f auditory perception and the presence o f 
more frequent feature e rro rs , many o f the apraxic symptoms described
23
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in  the l ite ra tu r e  were found in the speech o f the children in  th is  study. 
Auditory perception and a feature  analysis are not often part o f a regu­
la r  c l in ic a l evaluation in th is  se ttin g . This probably accounts fo r  the 
fa i lu r e  to fin d  e ith e r  one in the speech and language reports. The te s t­
ing o f auditory perception is a controversial subject and there is l i t t l e  
evidence to suggest th a t i t  is  important to the d if fe re n t ia l diagnosis 
o f DVA. There also is  l i t t l e  evidence to support the presence o f more 
frequent feature errors in ch ildren w ith DVA. Furthermore, auditory  
perception and a feature analysis o f speech would usually be too time 
consuming in a regular c lin ic a l evaluation.
The symptoms such as use of gestures, d if f ic u l ty  with verbal 
sequencing and complex and m u ltis y lla b ic  words, groping and struggle  
behaviors, vowel e rro rs , consonant s lig h tin g , transpositions, incon­
s is te n t hypernasality and poor verbal im ita tio n  were a l l  mentioned with 
varying frequencies. Conclusions based on the re la tiv e  frequencies w il l  
not be discussed, however, because the sample size is too small and the 
o rig in a l evaluations from which the inform ation was gathered were not 
done by the experimenter and, th ere fo re , were not subject to controls 
fo r  the purpose o f th is study. For example, tests o f oral apraxia or 
verbal sequencing may not have been done w ith a l l  the ch ildren. The 
find in g s, however, suggest th a t the symptoms found are read ily  a v a il­
able in  a c lin ic a l evaluation and, th ere fo re , are o f diagnostic use 
in  describing DVA.
Some children were found to have speech problems that were con­
sidered to be unrelated to DVA. When examining a ch ild  fo r DVA, th is  
should be kept in mind and e ffo r ts  made to separate the problems.
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For example, i f  a ch ild  has DVA and dysarthria as subject P.M. d id , 
th is  is  important to know because the remedial approaches to the prob­
lems are d if fe re n t  even i f  some o f the speech characteris tics  are s im ila r . 
There is  not enough inform ation to determine i f  voice problems in two of 
the children are inc identa l or re la ted  to the DVA.
These findings seem to support B lakeley's (1980) suggestion that 
the diagnosis o f DVA be based on a c lustering  o f symptoms. Although 
an expressive-receptive language discrepancy may be found in a l l  DVA 
ch ild re n , th is  discrepancy may be found in children w ith other a r t ic u ­
la tio n  disorders ( fo r  example, d y s arth ria ). Therefore, in addition to 
the receptive-expressive language discrepancy, a number o f other speech 
symptoms appear to be necessary to diagnose DVA. The more speech symp­
toms a ch ild  has, the g reater the p o s s ib ility  th a t the ch ild  is  verbally  
apraxic. Before th is  is  possible, however, normative data on the re la ­
t iv e  frequencies of the speech symptoms in children w ith DVA and other 
a r t ic u la t io n  disorders are necessary. This q u a n tific a tio n  hopefully  
would give the diagnosis o f DVA a firm er basis than i t  now has.
Associated Symptoms
In addition to these speech and language problems, a number o f 
associated problems may be found. The psychological find ings, fo r  
example, suggest th a t the in te llig e n c e  o f children with DVA is f r e ­
quently in the borderline or m entally retarded range. This was not 
always evident in the l ite ra tu re  because normal in te llig e n c e  frequently  
is  a requirement fo r  inclusion in stud ies. In studies such as the one 
by F erry , e t  a l .  (1975), however, findings were consistent with th is
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study because nonverbal IQs were found to be in the retarded range in  
22 o f the 60 ch ild ren .
Some of the children in  th is  study were reported to have behav­
io ra l and emotional problems. I t  is  d i f f i c u l t ,  however, to draw any 
conclusions since the type o f problems varied among the children and 
were based on lim ite d  inform ation.
Fine and gross motor a b i l i t ie s  are considered part o f the 
assessment o f neurological in te g r ity . Fine and gross motor delays 
were found in approximately one h a lf the ch ildren . This is consistent 
with reports o f a high incidence of s o ft  neurological signs such as 
problems w ith fin e  motor coordination, a lte rn a te  movements o f the 
e x tre m itie s , and g a it  (Yoss & Darley, 1974).
Consistent w ith  these findings were the abnonnal or s o ft  neuro­
lo g ica l signs found in four ch ild ren . The signs varied among the ch ild ­
ren, w ith the exception of three children who had a h istory o f seizures. 
The resu lts  o f the fin e  and gross motor evaluations and the neurological 
examinations suggest th a t neurological dysfunction is  present in a t least 
some o f the children diagnosed as DVA.
Educational inform ation was lim ite d , but two of the f iv e  c h ild ­
ren were described as having s p e c ific  learning d is a b ili t ie s .  Further 
research in th is  area would be useful to determine i f  learning d is ­
a b i l i t ie s  are associated w ith DVA.
Some o f the children were found to have fam ily h is to ries  o f 
speech problems or neuro log ically  based disorders such as mental 
re ta rd a tio n , seizures, and learning d is a b i l i t ie s .  Information about 
the type o f speech or language disorder and whether the disorder was
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on the maternal or paternal side o f the fam ily often was not provided. 
Support fo r  an e tio logy o f x -linked  verbal apraxia or mental retarda­
tio n  therefore was not provided. One exception was the finding that 
only one o f the 11 subjects was a female, suggesting a possible 
g en etica lly  based e tio lo g y .
A possible explanation fo r  th is  v a r ia b ili ty  among children  
w ith DVA may l ie  in the etio logy suggested by Rosenbeck and Wertz 
(1972). They posited th a t the praxis centers fo r speech and other 
a c t iv it ie s  may be d iffu se  a t f i r s t  and th a t, i f  a lesion occurs before 
la te ra liz a t io n  and lo c a liz a tio n  take place, apraxia can be produced by 
lesions in a number o f places. I f  th is  is  tru e , perhaps the absence 
or presence o f various problems other than apraxia is dependent on the 
severity  or location o f a lesion or dysfunction even i f  DVA is not.
The suggestion th a t DVA can be produced by lesions in a 
number o f areas before la te ra liz a t io n  and lo c a liza tio n  takes place may 
mean th a t praxis is  more dependent on the in tegration  o f various parts 
o f the brain than some a c t iv it ie s  such as fin e  motor coordination o f 
the ex trem ities . I t  is  possible only to speculate about th is  u n til 
fu rth e r research provides more inform ation on the b ra in 's  functioning in  
regard to speech and language and other a b i l i t ie s .
The presence o f problems other than speech and language in DVA 
children is consistent w ith  Gubbay's (1975) suggestions th at DVA can be 
p art o f the Minimal Brain Dysfunction Syndrome. The Minimal Brain 
Dysfunction Syndrome includes neurological abnorm alities, sp ec ific  
learn ing  d is a b i l i t ie s ,  emotional l a b i l i t y ,  clumsiness, disorders o f 
perception, and hyperkinesias. In th is  study, some children were found
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to have low in te llig e n c e  quotients, fin e  and gross motor delays, 
abnormal or s o ft  neurological signs, emotional or behavioral problems, 
learning d is a b i l i t ie s ,  and p os itive  fam ily h is to rie s . I t  is possible 
th a t some o f these children may have what Gubbay termed the Minimal 
Brain Dysfunction Syndrome and suggests th a t, in  many cases, DVA may 
be p art of a generalized d e f ic i t .
Furthermore, the findings in  th is  study seem to support the 
idea th a t DVA ty p ic a lly  occurs with other d e fic its  because a l l  but one of 
the 11 children had problems in speech and language only. The rest 
o f the children f e l l  somewhere on a continuum between the ch ild  with  
only speech and language problems a t one end and a ch ild  with problems 
in a l l  the areas examined a t  the other end.
I t  is  not c le a r in th is  study, however, whether the associated 
symptoms such as fin e  and gross motor functioning are unique to children  
w ith DVA or whether these d if f ic u l t ie s  are as frequently found in  
children  w ith , fo r  example, delayed in te llig e n c e  or other types o f 
neuro log ically  based speech disorders. Comparative research on 
associated problems in  children with various speech disorders would be 
necessary to a rriv e  a t  conclusions regarding the uniqueness o f th e ir  
association with DVA. In  o ther words, DVA as well as other speech disord­
ers may occur with the associated symptoms described as being part o f 
the Minimal Brain Dysfunction Syndrome or DVA may occur in is o la tio n .
As a speech th e ra p is t, i t  is useful to know th a t children diagnosed as 
having DVA often have many other o rg an ica lly  based problems as w e ll.
This study also supported the idea o f the existance o f a clus­
te r  o f speech symptoms in children diagnosed as having DVA (B lakeley,
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1980; Rosenbeck & Wertz, 1972; Yoss & Darley, 1974). These symptoms are 
considered by these authors to separate children with DVA from those 
w ith other a r tic u la to ry  problems. This study did not, however, compare 
children  w ith  DVA to those w ith other a r tic u la tio n  problems. I t  con­
firm s only th a t these symptoms e x is t in  children already labelled  with 
the term DVA.
The terminology used to c la s s ify  a r tic u la tio n  disorders should 
be defined in  order to discuss the use o f the label DVA as a means o f 
separating children with th is  disorder from those with other a rtic u la tio n  
problems. A rtic u la tio n  disorders can be separated in to  functional (in  
th a t they have no known organic or psychological cause) and nonfunctional 
( in  th a t they have a known organic cause) (Leonard, 1973; Yoss & Dar­
le y , 1974). Functional a r t ic u la tio n  disorders can be delayed or deviant.
On the basis o f the functional a r tic u la tio n  d e fin it io n , i t  
might be argued th a t the children diagnosed as DVA belong in the 
fu n c tio n a lly  deviant a r t ic u la tio n  group in th at conclusive evidence 
o f an organic etio logy fo r children lab e lled  DVA has not been found.
This study and others, however, suggest th a t these children frequently  
have s o f t  neurological signs re la ted  to the speech mechanism such as 
oral-m otor problems, d if f ic u l ty  w ith diadochokinesis, inconsistent 
hypernasality , and those other s o ft  neurological signs not re lated  
to speech such as fin e  and gross motor coordination and seizures. 
Frequently, in te llig e n c e  is  reduced; th is  also indicates neurological 
dysfunction. These indications of neurological dysfunction can 
suggest an organic cause o f DVA and exclude those so id e n tif ie d  from the 
category o f functional a r t ic u la tio n  disorders.
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Not a l l  children diagnosed as having DVA have these indications  
o f neurological dysfunction. This may mean that these children have 
been m islabelled or th at the tools to determine neurological dysfunc­
tion  are im perfect. The d if f ic u lty  o f accurate diagnosis lie s  in part 
in the controversy over what s o ft  neurological signs are and when they 
are present.
Children with known organic causes o f a rtic u la tio n  disorders 
such as dysarthria  are another major grouping. Although DVA has a sus­
pected organic e tio lo g y , i t  is  not a proven one. DVA, therefore , does 
not appear to belong completely to the category o f functional or organic 
a rtic u la to ry  disorders. The only statement th at can be made at th is  
time with c e rta in ty  is  th at DVA is an a rtic u la tio n  deviancy, not a 
delay.
Another approach in  dealing with the problem o f la b e llin g  and 
diagnosis is  to ignore the e tio lo g ic a l basis and attempt to assign a 
label on the basis o f  speech behaviors that characterize DVA. I f  the 
errors  made by children diagnosed as DVA are s im ila r to those with 
fu n c tio n a lly  deviant a r t ic u la t io n , th is  label might be more appropriate. 
There appears, however, to be l i t t l e  s im ila r ity  between the descrip­
tions o f ch ild ren 's  speech with fu n c tio n a lly  deviant a rtic u la tio n  
(Leonard 1973; McReynolds & Huston, 1971) and those with DVA (B lakeley, 
1980; Yoss & Darley, 1974). With respect to i ts  re lationsh ip  to 
org an ica lly  caused a r t ic u la t io n  disorders, Darley, Aronson, and Brown 
(1975) described organic a r t ic u la tio n  problems as d iffe r in g  from DVA in  
a number o f ways.
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I t  is  not possible, there fo re , to determine conclusively i f  DVA 
is  a v a lid  la b e l. Neither does i t  seem to belong under the current 
c la s s if ic a tio n  system o f fu nctio na lly  deviant or organically deviant 
a r tic u la tio n  disorders, both o f which are s t i l l  i l l  defined and vaguely 
categorized.
In conclusion, although not experim entally validated a t th is  
tim e, th is  w r ite r  fee ls  th a t the DVA label appears to have c lin ic a l  
a p p lic a b il i ty .  These children do appear to have speech characteris tics  
not id e n t if ia b le  as functional or th at are recognized as organically  
based a r t ic u la tio n  deviances. U ltim ate ly , however, the decision in 
regard to using the label or not depends upon the c lin ic a l r e l ia b i l i t y  
w ith which i t  is  used in a p a rtic u la r  setting  and the agreement among 
the professionals as to its  meaning. I t  well may be, however, th a t the 
best approach a t th is  time is to describe the a rtic u la tio n  disorder 
whenever possible ra ther than use labels that are i l l  defined and too 
broad to be helpfu l unless sp ec ific  circumstances so demand.
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TESTS USED IN EVALUATIONS
Language
1. Peabody Picture Vocabulavy Test.
2. Test of Audttovy Compvehenston of Language.
3. Sequenced Inventovy of Communication.
4. A rtic u la tio n  tests (not sp e c ifie d ).
5. Screening Test for Developmental Apraxia of Speech.
Psychology
1. Stanford Binet Intelligence Scale for Children^ Form L-M 
(1972 norms).
2. Wechsler Intelligence Scale for Children.
Fine Motor
1. CCD-motor Test for Upper Extremities.
2. Jepsen-Taylor Test, of Hand Function.
Gross Motor
1. CCD-scale of Motor Progression for Control of the Head^ 
Trunky Lower Extremities and Locomotion.
2. Hughes Basic Gross Motor Assessment.
Education
1. Developmental Assessment for Young Children.
2. Peabody Individual Achievement Test.
3. Moodcook-Johnson Psychoedncational Battery.
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Neurological (ty p ic a l examination as described by Scheinberg, 1981).
1. Mental status.
2 . G ait and s ta tio n .
3. Head and spine.
4. Cranial nerves.
5. Motor function
6 . Sensation.
7. Reflexes.
8 . Autonomic and sphincter function.
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